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Computer Animation

« Animation

o Make objects change over time
according to scripted actions

- Simulation / dynamics

o Predict how objects change over time
according to physical laws
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Passive vs. Active Dynamics
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Motion

- Example 1: how do worms move?
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Snake Motion
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Worm Biomechanical Model
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Worm Physics

Direction of Movement

f=k(L-1)-D dt f = force along spring direction
dt k = spring force constant

a=f/m D = damping force

X = f f (f/m)dt [ = current spring length

L = minimum energy spring length

... plus forces due to friction with ground.
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Fish Motion

- Example 2: how do fish move?




Spring-Mass Model for Fish

Muscle springs

Pectoral fin




Hydrodynamic Locomotion
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Motor System

Motor System
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Swimming

(OURSE: 07
(OURSE ORGANIZER. DEMETRI TERZOPOULOS

BRTIEICHAL FISHES

DEMETRI TERZOPOULDS

DEPT. OF COMPUTER SCIENCE
UNIVERSITY OF TORONTO

10 KINGS (DLLEGE ROAD
TORONTO, ON

(ANADA  MES |84




[

Human Motion
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Animating Human Athletics

All motion in this animation was

generated using dynamic simulation.




Learning Motions

Control system Physical simulation

Eftectors

3D World

Sensors



Learning Muscle Controllers

CONTROLLER TRAJECTORY
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Learning to Swim
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Evolved Virtual Creatures
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Evolved Virtual Creatures
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Multi-Level Controllers

BASIC ABSTRACTED CONTROLLERS
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Fish Behavior Controller
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Motion Planning

Show merman clip
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Planning
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Motion Planning
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